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APOLLO MISSION F (AS-505/CSM-106/LM-k)
SPACECRAFT OPERATIONAL TRAJECTORY, REVSION 1
VOLUME II - TRAJECTORY DATA

PART 3 - FLIGHT CREW SIMULATOR DATA

By Ron D. Davis and Larry D. Davis
SUMMARY

The data in this document are compiled to satisfy flight crew and
flight controller training and simulation requirements for the F mission.
This data pack is based on a F mission operational trajectory, revision 1
(ref. 1). This document contains reset vectors, REFSMMAT updates,
navigation updates, navigation checks, detailed maneuver tables,
entry data, and associated flight crew data.

INTRODUCTION

The nominal Mission F plan involves the following mission phases
1. Launch, which ends with insertion into earth parking orbit.
2. Earth orbit coast, which ends with TLI.
3. Translunar coast, which ends with LOI.
L. TIunar orbit operations, which ends with TEI.
The prime objective of this phase will be to demonstrate all
phases of Mission G except those which directly involve LM powered descent

and powered ascent. These operations will include a LM-active rendezvous.

5. Transearth coast, which ends with entry into the mid-Pacific
recovery area.

The total mission duration will be approximately 8 days. The
data presented in this document were computed by the use of the RTACF
processors.



AGE

ALPHA

CD
ChH
CL

CM
CSI
CSM
cg
DOI
DPS
DSKY
EECOM
EL
EOI
ER
FDAI
GET GEN
g.e.t.
G.m.t.

GMT ID

I
5P

ABBREVIATIONS

abort guidance system

angle of attack

ascent propulsion system
coefficient of drag

constant differential height
coefficient of 1lift

command module

coelliptic sequence initiation

command and service modules

center of gravity

descent orbit insertion

descent propulsion system

display keyboard

electrical, environmental, and communications
earth launch

earth orbital insertion

earth radii

flight director attitude indicator
time of data generation

ground elapsed time

Greenwich mean time

identification of time

specific impulse



LES

LGC

M
LOI-1
LOI-2
PAD
RCS

REF
REFSMMAT
RTACF

S and S
SLA

SM

SPS

STA ID

TEI
TEC
TIGN
TLC
TLI
TPF
TPI

WT

launch escape system

Junar module guidance computer

Junar module

lunar orbit insertion

circularization maneuver after LOI-1

pre-advisory data

reaction control system

reference body

reference to stable member matrix

Real-Time Auxiliary Computing Facility

start and stop
spacecraft/LM adapter
service module

service propulsion system
station identification

time

transearth injection
transearth coast

time of main engine ignition
translunar coast

translunar injection
terminal phase finalization
terminal phase initiation
weight

flow rate



RESULTS

A set of data that consists of the following is provided for
each of the Mission F maneuvers (or entry): reset vectors, REFSMMAT
updates, navigation updates, navigation checks, detailed maneuver
tables, and other required flight crew data. This data pack supersedes
all earlier F mission data packs.

A brief summary of mission-dependent constants used in the
generation of this document are presented in table I. A more detailed
tabulation of mass properties data can be found in references 2 and 3.

The CSM and 1M reset vectors for each maneuver and entry are contained
in tables II and III. These vectors are in the mean Besselian coordinate
system. This system can be defined as follows: an inertial Cartesian
system with origin at the center of the reference body (earth or moon)
with the X- and Y-axes in the mean equatorial plane and the Z-axis
coincident with the mean polar axis (positive to the north). The
X-axis is alined at the intersection of the earth's equatorial plane
with the ecliptic at the nearest beginning of a Besselian year.

The CSM and LM REFSMMAT update quantities for the various phases
of the F mission are contained in table IV. The required navigation
updates for the various maneuver sequences are presented in tables V
and VI.

The "detailed maneuver table" quantities for each of the planned
maneuvers are presented in table VII. A tabulation of LM gimbal angles
converted to LM FDAI angles is given in table VIII. The external AV
updates for each of the maneuvers are presented in tables IX and X.
Additional information in the form of pre-advisory data (PAD) is
provided in table XI.



TABLE I.~ MISSION-DEPENDENT CONSTANTS
(a) Launch data

Date of launch . e e . May 18, 1969

G.m.t. of launch . . e .. 16:49:00

(b) Thruster data

SPS steady state

Thrust, 1b e 20 500

Wy ID/SEC v v v e e e e e e e e e e e e e e 65.162

T, 8€C v v v v e v e e e e e e e e e e e e e e 31L4.60
Sp

SPS tailoff -

Burn time, sec . . . . . . o0 0 v 0 0 0 e e e e 0.59

Thrust, 1D v v v v v v v v v e e e e e e e e e e 20 847.5

Wy ID/SEC v v v v e e e e e e e e e e e e e e e 66.590
I L, SEC v v v v v e e e e e e e e e e e e e e 313.07
Sp

SM RCS (per quad)

Thrust, 1b . . « . v « o « v o v o v e e e e 102.8

W, 1b/SEC . v . i i e e e e e e e e e e e e e e 0.371
I L, SEC v v v e it e e e e e e e e e e e e e e 277.09
Sp

CM RCS (per quad)

Thrust, 1b . . . v ¢« v v v v v v e e e e e e e e 96.0

Wy 1D/SEC v v v e e e e e e e e e e e e e e e 0.353
I 5 SEC v v ¢ o 4 e e e e e e e e e e e e e e e 271.95
5P

LM RCS (per quad)

Thrust, 1b . . . +« « ¢« « ¢ v o o v 0 e e e e e 100.0

Wy ID/SEC v v h v e e e e e e e e e e e e e 0.367
T, SEC v v v o 4 v e e e e e e e e e e e e e 272.48
Sp

APS steady-state

Thrust, 1b . . « ¢ « o v« ¢ v o e e e e e s e 3 500.0

W, ID/SEC v v v v e e e e e e e e e e e e e e 11.k4ke7
T 5 SEC v v v e e e e e e e e e e e e e e e e 306.29
sp



APS tailoff

Burn time, sec
Thrust, 1b .
w, 1lb/sec

I , sec .

sp

DPS onboard (92.5%)

Thrust, 1b

w, lb/sec
I _, sec .
Sp

DPS (40% level)

Thrust, 1b

w, 1lb/sec
I , sec .
SP

DPS (10% level)

Thrust, 1lb

w, lb/sec

I , sec .
sp

DPS tailoff

Burn time, sec
Thrust, 1b
w, 1b/sec
I , sec .
5P

0.1
2990.0

9.65
309.84

9712.5
32.270
300.98

4200.0

13.952
301.03

1050.0
3.488
301.03

0.38
6503.0
20.080
301. Lk



TABLE I.- MISSION-DEPENDENT CONSTANTS - Continued
(c) Center of gravity computed from weighta

[CSM propellant on bottom of tanks]

WEIGHT X Y z PITCH TRIMP YAW TRIMD
LB INCHES INCHE S INCHES DEG DEG
23200.00 983,59 ~2.82 8401 -3.05 -1.07
25400.00 971.98 -1.61 7.45 -3,07 ~0.66
27600,00 962.87 -0459 6.58 -3,08 -0.26
29800.00 956414 0.28 6458 -3,06 0.13
32000, 00 951.27 1.02 6023 -3.02 0.50
34200.00 547.83 1.67 5.93 ~2.96 0.84
36400.00 945.61 2.25 5.66 -2.88 1.15
38600.00 944,13 2.75 5.42 -2.79 1.42
40800.00 943,91 3.21 5.21 -2.70 1.66
43000.00 S44.15 2,61 5.03 -2.59 1.87
45200,00 G44.98 3.98 4.85 -2.49 2.04
47400.00 942,86 4.15 4,90 -2.56 2.17
49600.00 $39.03 4.12 5.17 -2.80 2.23
51800.00 936,22 4,09 5.42 -3.01 2.27
54000, 00 934,30 4.C6 5.65 ~-3,20 2.30
56200,C0 921,17 4,03 5,86 -3.35 2.31
58400, 00 932.72 4.01 6.05 -3.48 2.31
60600,00 $22.90 2,99 6424 -3,58 2.29
62800.00 933,62 3,97 6440 3,65 2.26
£5000,00 $34.89 3,95 6456 -3.69 ‘ 2.23
[CSM propellant on top of tanks]

23200,00 982,28 ~2.58 8.25 -3.17 -0.99
25400.00 981.18 ~1.40 T.67 -2.97 -0.54
27600,00 979,27 -C.40 7.18 -2.81 -0.16
29800,C0 $76.62 0.46 6476 -2.70 0.18
32000,00 973.41 1.19 6¢40 -2.61 0.49
34200.00 969.77 1.83 6.09 -2.55 0.77
36400,00 $65.84 2.39 5.81 -2.51 1.03
38600.00 961.63 2.89 5.57 -2.48 1.29
43000, 00 952,52 3.74 5.15 =2.47 1.79
45200.00 947.72 4,10 4,98 ~2.49 2.05
47400, 00 947.64 4,18 5.11 -2.56 2.09
49600,00 $48.14 4.15 5.38 -2.68 2.07
51800.00 947,91 4,12 5.62 -2.80 2.06
54000, 00 $47.04 4.09 5e84 -2.94 2.06
56200,00 945,59 4,06 6.04 -3,08 2.07
58400.N0 943,66 4,04 6423 ~3,23 2.09
60600, 00 941,28 4.02 be &0 =-3.39 2.13
62800, 00 938,50 4,00 6456 =3,57 2.17
65000.10 935,70 3.58 6e72 -3,75 2.22

8,
These values are based on reference 2,

bThese angles are measured from longitudinal axis and do not include electronic
null bias.



TABLE I.- MISSION-DEPENDENT CONSTANTS - Continued
(e¢) Center of gravity computed from weighta - Continued

[IM with APS and DPS propellant on bottom of tanks]

WEIGHT X Y 2 PITCH TRIMP YAW TRIMP
LR . INCHES INCHES INCHFS NEG DEG
14003,C0 2C8.60 ~0e67 0.58 -0,60 -0.70
14500, 00 206,04 ~0.65 N.56 -0.61 -0.71
150003 ,00 202,173 ~Ceb2 0,54 -0.62 -0.72
155CG, M0 2Cl.63 ~CebC .52 -0.63 -0.73
1600C, 00 199,72 ~C.56 0.50 =0.63 -0.73
16500, 00 167.97 ~0.57 0.49 -0, 64 ~0.74
1700000 166,138 ~2.55% .47 ~0.64 =-0.74
17590.,00 194,32 -0.54 0.46 =0.64 =0.75
1800000 193.59 ~0.52 .45 -0.65 -0.75
18570, 0 192,35 -C.51 Nebte ~0.65 -0.76
19000,.00 191,23 -C.49 0.42 -0.65 -0.76
16500.C0 1565.21 -C.48 0,41 - -0.65 -0.76
20000, 0 189,27 -Cet7 Ve 40 =C.65 ~0.76
20500, 00 18R, 41 Y .39 -0.65 -C.76
21000, rC 187.62 -0.45 D.38 -0.65 -0.76
21501 ,°0 186,92 -C.b4 0.37 ~0.65 -0.76
22000.,00 186,24 -C.43 0.37 -0.65 -0.76
22500,00 185.46 -0et2 .36 -0.65 =0.75
21¢)30,00 135,14 -N.41 0.35 =046 ~0.75
235917, 00 184,67 ~0e40 Ne34 -0.64 -0.74
24N02 .00 184.21 -C. 3¢ Ne34 -0.64 -0.74
24500,0°0 183,35 -U.38 .33 ' ~0.63 ~0.73
28000, 00 183,52 -0.37 N.32 -0.63 -0.73
25570,00 183.22 ~Ce37 D.32 -0.62 -0.72
26000 00 182,95 -0.36 n,31 -0.61 -C.71
2650N0.00 182.73 ~0435 0. 30 -0.61 -0.70
27009, 182.56 -C.35 .30 -0.60 -0,70
27507, 00 182,41 ~0.34 n.29 -0459 ~0.69
2802N0.00 182.28 -0.33 .29 -0.58 ~0.68
28500,00 182.19 -2.33 0.28 -0.57 -0.67
29000,00 162.15 -0.32 J.28 -0.57 -0.66
2959C«C 182.11 -0e32 7,27 -2.56 -0.65
330100, ¢ 182,11 -2.31 C.27 -0.55 ~0.64
305030, €0 182.16 -0.21 N.26 -0,54 -0.62
21000, ro 182.20 -30.30 0.26 -0.53 -0.61
11570, 00 181.88 -C.30 D.26 -0,53 -0.61
32000.00 181.52 -0.29 0,25 -0.52 -0.61
22500,70 lal.18 -0.29 0.25 -0,.52 -0,.61

[LM with APS and DPS propellant on top of tanks]

14700, 00 212.14 ~0eth -£.90 N.87 -0.62
14500, 70 212.13 -0.62 -0.87 0.85 -0.61
15ron, o 211.12 -1.6C -1.34 0.84 -0,60
15500, 00 210.13 -1.58 -n,81 0.83 -0.59
16090, 00 209.13 -3456 -2.78 0.82 -23.58
16507, 70 2C83.15 -C.54 -0.76 J.30 -C.58
170¢h .00 2¢7.19 -C.53 -N.74 J.80 ~0.57
17500,00 296423 -C.51 -N.72 0.79 -0.56
18000, G 20%.29 -C.50 -0.70 N.78 -0.56
1850C. 70 204,256 -Ce49 -J.48 0.77 -0.55
19001, 10 203.43 -C.47 ~N.66 0.77 ~0.55

& 1ese values are based on reference 2.

bThese angles are measured from longitudinal axis and do not include electronic
null bias.
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TABLE I.- MISSION-DEPENDENT CONSTANTS - Continued
{c) Center of gravity computed from weight® - Concluded

[IM with APS and DPS propellant on top of tanks]

WEIGHT X Y z PITCH TRIMP YAW TRIMD
L8 INCHES INCHES INCHES DEG DEG
18500.00 202.53 =Q0.46 =0.64 0. 76 -0.54
20000.00 201.63 ~0e45 -0.63 0.75 -0.54
20500, 00 200.173 =0.44 ~0.61 0.75 -0.54
21000.00 169,84 =0.43 =0.60 0.75 -0.53
21500.00 168.99 -0.42 -0.58 0.74 -0.53
22000, 00 198.12 -0.4l -0.57 0.74 -0.53
22500.00 197.25 -0.40 -0.56 0.74 -0.53
23000.00 196.38 ~-0.39 -0.55 0.74 -0,53
23500, 00 135.56 -C.38 -0.53 0.74 -0.53
24000,00 164.69 -0e37 -0.52 O0.74 -0053
24500.C0 193.85 -0.37 -0.51 0.74 -0.53
25000.00 193,02 =C.36 =0.50 0.74 -0.53
25500.00 162.20 -0.35 -0.49 0.74 -0.53
26000,00 161.37 -0.35 -0.48 0.74 -0.53
26500,C0 190.53 =0.34 =0.47 0.74 -0.53
27000.00 189,72 -0.33 -0.46 0.75 -0.,53
27500. 00 188.91 =C.33 -0.46 0.75 -0.54
28000.00 188,09 -C.32 =0.45 0.75 -0.54
28509.00 187.26 -0.32 -0.44 0.76 -0.54
29000.00 186,47 -C.31 -0.43 0.76 -0.55
29500, 00 185.64 -C.30 -0.43 0,77 -0.55
30000.900 184.81 ~0.30 -0.42 0.78 -0.56
30500.00 °~ 183.99 =029 -0.41 0.79 -0.56
31000.00 183.58 ~-0.29 =0.40 0.78 ~0.56
31500.00 183.23 -0.29 -0,40 0.78 -0.56
32000,00 182.88 -0.28 ~0.39 0.78 -0.56
32500.00 182.55 -0.28 -0.39 0.77 -0.55

[Ascent stage with propellant on bottom of tanks]
500N, ¢ 267.62 T7.13 5.94

~ C.
5500.70 262472 dell 5.40 Al c.
60NN, N0 258.15 Jelc 4.95 a. c.
6500,00 254.53 Y.00 4.57 -, c.
700300 251.79 Yol 8 4.24 ~. C.
7500.0¢ 249.65 0.07 3,96 . .
80N0.06 247.99 .47 3,71 8. 0.
8500.0C 246,71 .06 3.49 -, e,
9000.00 245.74 DIESE 3.3C ~, c.
950N, 00 245,04 3.05 3.13 ., .

10000,00 244,57 .05 2.97 A, C.

[Ascent stage with propellant on top of tanks]
500G,CC 26M,51 .24 1.82 ", C.
5500,0¢ 259.37 .18 1.55 ~, o,
6700, e 258,18 D416 1.51 T Ca
65CH, 0" 256.79 .15 1.47 " C.
7C00.00 255.33 213 1.3 e c.
500,00 253.85 ~al2 1.21 i .
870210 252.35 Jell 1.14 "~ ~.
8500,07 25" .85 I.1¢ 1.77 . .
900r  0r 249.34 9.9 1.1 Y. r,
9563, N 247.82 .29 0.96 T Ce
10007,07 245,27 DerE 3.91 T o

&hese values are based on reference 2.

bThese angles are measured from longitudinal axis and do not include electronic
null bias.
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TABLE I.- MISSION-DEPENDENT CONSTANTS - Continued

X
cg

AX

MACH N

(a)

Al PHA

. &
Aerodynamics

L.

b

?

-100.35 inches; Bank angle bias = -1.97°]

a
These values are based on reference 2.

1040.90; ch = -0.20; ch = 5.80; Weight = 12 121.50 1lb;

Te27337

Ne25371

"099137

Je40723

Ne %™ 274

T 4D53%

Teb 2439

Je 42370
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TABLE I.~ MISSION-DEPENDENT CONSTANTS - Concluded

(e) Cross-section area

CSM, ft2 . . . v v v e e e e e . .. 1204
CM, ft2 . . . . ... . . . .. .. .. 129.h4
IM, ft2 . . . . . . e e e e e e .. ... 200.6
APS, £t2 . . . . . . . . e e . ... ... 200.6

(f) Mass properties, spacecraft weight - See reference 3
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TABLE II.-~ CSM RESET VECTORS

GET

XcoT
YpOoTr
Zp0Y

Xcov
YpOT
ZpoY
w1

(a) Evasive maneuver

(MEAN BESS]L1aAN)
EARTH REFERENCED
4 HR 16 MIN 49,56 SEC
18403873,75 Fr
93966810,00 FT
58881136,50 Fr
=4237,85 FY/SEC
12713,88 FT/SEC
7320,02 FT/SEC
4,4904894617 gR
2,8138144036 ER
=17806772068 ER/HR.
2,18725%6R429 ER/HR
112593141049 ER/HR
- 94%75,60 Lp




XpOT = =,74642537%3 ER/HR
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TABLE II.- CSM RESET VECTORS - Continued

(b) MCC-1 maneuver

(MEAN. BESSJL1AN)
EARTH REFERENCED

GET = ¥ HR 206 MIN 46,38 gqEC

D S SO 67.4.8.2915, 00 FT.

Y = 256582328,00 FT
Z z 149940978,00 fT

. Xp0T.= .. .m4338,75 EY/SEC
Ypor 3 €704,25 FY/SEC
zloy = 3680,61 pr/8EC

X, ...® _ ®3,2248762548 ER e

Y = 12,261566%1497 ER
Z J 7,3653854847 ER
YpOY = 1,153376866%4 ER/HR
Zpor = 46332005560 ER/HR

WY s .. _9437%,40 Lp—. .
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TABLE II.- CSM RESET VECTORS - Continued

(¢) LOI-1 maneuver

(MEAN BESSILIAN?
LUNAR REFERENEED

GET = 74 HR 46 MIN 100 sEC
X H a15309372|12 FY
y z ~13694786,75 FT

2 s =8513336,87 gv

XpoT = 1677.,85 FT/SEC
YOy = 4439,36 FT/SEC
ZpoY = 2379,84 FT/SEC

X B =,7316096649 gR
Y & ~,6544470191 gR
Z = -,4068356864 ER

XpOT = 14886519686 ER/HR
YpOt = 17637346163 ER/HR
ZpoT = 14093680449 ER/HR

WY s 92428,N0 LB
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TABLE II.- CSM RESET VECTORS - Continued

XpoyY
YO0y
Zp0T

Xpory
YpOT
00T
WY

" (MEAN BESSILIAN)
LUNAR REFERENCED

"

"

L]

"

(d) LOI-2 maneuver

79 HR 11 MIM
1122474 8¢
~6121706,00
=2526169,66
~4884,16
683,48
~373,33
105364546527

- 12925443314
=11207206966

- =,8402562216
-,1175842471
~ 0642265659

68b67,15

100 gEC

Fr

Fy

FT
FT/SEC
FT/SEC
FT/SEC
ER

ER

ER
ER/HR
ER/HR
ER/HR

L
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TABLE II.- CSM RESET VECTORS - Continued

GET

XpoTt
YpOTv
Zp0T

Xgcorv
YcCT
p07
WT

(e)

(MEAN BESSI{IaN)
LUNAR REFERENGED

97 HR

23 Mly

109467,14
«64037,54
66,93
4937,23
2056 ,48

~128922142n9

10052312201

~,00306022586

10115147795
18493858445
13538256854

6788%,96

Separation maneuver

100 gEC
Fr
Fr
Fr
FY/SEC
FT/SEC
FT/SEC
ER .
ER
ER
ER/HR
ER/HR
ER/HR
Lg
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TABLE II.- CSM RESET VECTORS - Continued

~ GET

Xpoy
Ypor

ZpOT

XpoT
YpOT
ZpoY
WT

(f)

(MEAN BESSI{1AN)
LUNAR REFERENCED

99 HR 14 MIN

~3160406,16
=474265{,00
w2034807,47
~4562,92
2609,11
1003,69
-,1510296166
-,2266419958
-,0970960967
~1784991391C
, 4488640055
1726716720

36474,12

DOI maneuver

,00 SEC
Fr
FT
FY
FT/SEC
FT/SEC
FY/SEC
ER
ER
ER
ER/HR
ER/HR
ER/HR
LB




TABLE IT.

GET

Xgor
Yror

icor

~N
11}

Xp07

L]

YcOTv

ZpoT

WY

18

- CSM RESET VECTORS - Continued

(g) Phasing maneuver

(MEAN BESSILIAN)
LUNAR REFEReNRED
100 HR 26 yIy .00 gEC
569286%,50 FT
1866233 95 FT
880054,66 FT
1817,43 FY/SEC
~4654,04 ET/SEC
*1904,93 FT/SEC
12720508836 gR
,0894836630 R
10420960874 ER
13126658387 ER/HR
~,8006674137 ER/HR
-,3277175874 ER/HR

36474,12 Lp
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TABLE II.- CSM RESET VECTORS - Continued

(h) 1Insertion maneuver

(MEAN BESS]L1aN)
LUNAR REFERENCED

GET = 102 HR 23 Ml 100 gEC
X z 3508330,37 FY

Y B 2283113,84 Fy

Z s 1051145,53 fFv
XpOr = 2216.93 FY/SEC
YpOt = ~4508,88 FY/SEC
2p0T *® ~4836.19 FT/SEC
X s 12632347010 ER

Y s 14092011128 ER

i s 10502324846 gR
Xg0T = 13813938536 gR/HR

YpOT = =1 7754784548 ER/HR
Zpoy = =1 3158928268 ER/HWR
WY ] 36474,12 Lp
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TABLE II.- CSM RESET VECTORS - Continued

GEY

Xp0T7
YpOY
p0T

Xp0Y
YpoY
Zp0Y
WT

I

(i) CSI maneuver

(MEAN BESSI{IAN)
LUNAR REFERENCED

103 HR 44 MIy
=3926831,00
~4224122 69
~1830014,25

~4074,43
323¢,20
1274,93

-, 4876855569
=,201862%4%7
=0874524540
-,7003830687
155508052777
12188193612
36474,12

100 gEC
FT
FY
FY
FY/SEC
FY/8EC
FT/SEC
ER
ER
ER
ER/HR
ER/HR
ER/HR

LB
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TABLE II.- CSM RESET VECTORS - Continued

GEY

Xp0Y
YpOY
Zp0Y

Xp0Y
YpOoT
ZpoY
WT

4

(3) CDH maneuver

(MEAN BESS]i IAN)
LUNAR REFERENCED
104 WR 12 yly
3608295,09
4467148 ,94
1925%14,¢7
4291,74
»2969,07
~1158,86
11724331148
12134762928
10920465479
17383384481
~133107899234
~1199367%288
36474,12

+00 sEC
Fe
Fe
Fry
FT/SEC
FY/SEC
FT/8EL
ER
ER
ER
ER/HR
ER/HR
ER/HWR
La
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TABLE II.- CSM RESET VECTORS - Continued

(k) TPI maneuver

(MEAN BESS]L'TAN)
LUNAR REFERENECED

GET = 104 HR 49 .1y 36,00 gEC
X z 2954318446 FT

Y = ~4893702 44 FT

V4 = «1984615,77 Fry
Xpot = ~4670,21 FY/SEC
Yoot = ~2380,74 FT/SEC
Zpoy = ~1075,R8 gT/Sgc
X = 11411810741 gRr

Y = -,2338604480 gR

z 2 -.0948408972 R
XpOT = ~19034492274 ER/HR
YLOY = =.4095758647 ER/HR
07 = -11850913800 ER/HWR
WT = 36474,12 Lp
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TABLE II.~ CSM RESET VECTORS - Continued

GET
X

Y

z

Xp0T.

YpoT

ZpQT

_XpOT..
YpOT
- %p0Y

RO ) GO

(1) TEI maneuver

= 136 HR 20 MIy

. .

‘"

»3807283,09
»1508257,50
e =2818,79
~3611,56
=1%71,00

...42130854392
=41819428970

<10720766699

. .=, 0225655453

», 6213224381
=,2702703401

e - 20066%8,79

(MEAN BESSIL1ANY .
LUNAR REFERENAED

100 sEC

44589634725 FT

Fr .

F?
FY/SEC
FY/SEC
FT/SEC
ER .

ER

ER
ER/HR .
ER/HR
ER/HR
e
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TABLE II.- CSM RESET VECTORS - Concluded

XL0T
Ypet

2007

1

1t

1

(m) Entry

(FEAN BESSILIAN)
EARTH REFERFNCED

191 HR 31 MM
-2234189%8,75
-27107130 25
-1399917n,27

27133,4%
2567,07
1074.45¢

'1{0695569327
-1,29539%6426
~. 6689929346
4,66279178%s
4260195210
1848475155

24581.0

«00 SEC
FT
FT
FT
FT/5€C
FT/SEC
FT/SEC
ER
ER
ER
ER/HR
ER/HR
ER/HMR

l.R



GET

xXpor

Yoot'
Zpot

Xpoy
Yoor
p0Y
wY

25

TABLE III.- LM RESET VECTORS

(a) DOI maneuver

(MEAN BESS1L [AN)
LUNAR REFERENEED

99 HR 34 MIN
v3154653,682
~4748653,42
=2034202,37

~4564,25
¢603%,20
4001,20

- 1507547144
~12269288264
=4 0972108442
-, 7852188349
14478467666
11722440247
3648L4,00

00 SgC

1.

1]

FT
FT/SEC
Fr/skc
FY/SEC
ER

ER

ER
ER/WR
ER/HR
ER/MR
LB
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TABLE IITI.- LM RESET VECTORS - Continued

GET

XpoT
Ypoy
Zpor

XpRY
YpOT
ZpoY
wY

5

o

H

(b) Phasing maneuver

{UNAR REFEAENCED
100 WR 26 MIN
5564995 ,87
12945%54,19
639728,96
1350,77
~4984,91
=054 ,16
12659402492
10618642070
10305743932
12323020926
-,85730888053
-,3528748788
31069,90

00 SEC

FY

FT

Fé
FT/SEC
Fr/SEC
FT/SEC
ER

ER

ER
ER/ R
ER/ MR
ER/HR
Le
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TABLE IITI.- LM RESET VECTORS - Continued

GEY

Xpor
Ypoy
Zpor

xpoy
Ypor
Zpoy
WY

(e)

s 40¢ MR

(MEAN BESS]| 1AN)
LUNAR REFERENCED:

23 MIN
320721,

3940554,06.

1719106,1¢
3487,22
~3848,39
=1339,42
12007177426
11883112148
,0821%274%4
19999312997

-6620660424
- 2048365460

30678,70

Insertion maneuver

00 sgd

Fr

Fr

Fr
FT/3EC
FT/SEG
Ft/SEC
ER

ER

ER
ER/HR
ER/HR
ER/HR
LB



TABLE

GET

Xpor
Ypor
poT

Xpor
YooY
Z00T
WY

28

III.- LM RESET VECTORS - Continued

(d) CSI maneuver

(MEAN BESSIL IAN)
LUNAR REFERENCED

® 103 HR 44 MIN

o

»3029604,81
©4660675%,94
=1995469 22
~4672,40
2311,5%9
961,37

= 1447788756
~1222724%700

-4 0953595629
-, 8037744686

14320862293
14683914154
8242 ,80

.00 SgEC
Ft
Fr
FY
RT/SEC
Fr/8gC
FT/SEC
ER
KR
ER
ER/HR
ER/NR
ER/HR
LB
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TABLE III.- LM RESET VECTORS - Continued

GET

Xpot

Ypor
2pot

XpoY
YpOY

2007

WY

-4

(e)

(MEAN BESIiL1aN)
LUNAR REFERENCED

® 404 WHR 12 MIN

3037672,19
4705019,00
2014831 ,12
4624,05
~2582,%1
“991,81
14463204608
18240434382
10962704042
17958842306
~14442872070

~w3i700284286

819,90

CDH maneuver

100 SEC

Ft

Fr

Fr
FT/SEC
FT/SEC
FT/SEC
ER

gr

ER
ER/HR
ER/HR
ER/ MR
LB
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TABLE III.- LM RESET VECTORS - Concluded

(f) TPI maneuver

(MEAN BESSILIAN)
LUNAR REFERENCED

GET = 404 MR 49 MIN 36,00 SEC

X s 3182044 47 F®

Y s ~4671600,3%0 FT

4 3 =4887936,83 §Y
XpoY ® ~4859,49 FT/SEC
Ypor s -2027,%1 py/SeC
ZpoY = “1176,%8 FT/SEC
X = 11520636678 ER

Y a -12232466321 ER

z 3 -,0902208006 ER
Xpo0T = -17844002768 ER/HR
YpoY = ~19520296119 ER/HR
ZpoT = =12024147492 ER/HR



31

TABLE IV.- CSM REFSMMAT
(a) Launch through MCC-3 maneuver

[Earth orbit insertion]

FCY psSKY DECIMAL

XIXg 63113 -,80333900
X IXE 41400

X1YE 10566 153013970
X1Yg 34742

X1Z2E Q4256 127128997
X1Zg 15012

YIXE 01173 107758620
YIXg 22604

YIYE 10557 154483760
YIYE 11721

Y1Z2E 62510 =,83494450
Y12 44235

ZIXg . 66433 . 59044620
Z1Xg 42044

ZIYE 65465 -, 64969520
Z1Ye 66233

Z1ZE 70255 «,47882090

21%¢ 57761
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TABLE IV.- CSM REFPSMMAT - Continued

(b) MCC-4 maneuver through MCC-6 maneuver

[Lunar landing site]

FCT DSKY DECIMaAL

X ] XE 17152 ,95054740
X1XE 34231

X1YE 73244 ~,29246010
X1Yg 45255

X]ZE 76247 = 40453090
X1Zg 65663

YIXE 77566 -, 01675490
YIXE 67632

YIYE 71663 -, 38436480
YIYE 51045

vIZE 16611 192302920
Y1Zg 16442

Z]1XE 73023 -y3101272¢
Z1Xg 56007

Z1YE 61772 -, 87563160
Z1YE 72333

217 72046 =3702572p

212 73227
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TABLE IV.- CSM REFSMMAT - Concluded

(¢c) MCC-7 maneuver through entry

FCT DSKY DECIMAL

XIXE 15153 82559312
XIXE 10221

XIYE 10021 «50208553
X1YE 02553

XI2ZE 04075 «25749975
XI1ZE 16010

YIXE 77733 -.0U45019¢
YIXE 43662

YIYE 07312 40219120
YIYE 10516

YIZE 61637 - 85676881
YI1ZE 62667

ZIXE 66761 - 50424794
ZIXE 65622

3843 13543 « 75095103
ZIYE 36333

Z12E 06110 38384222

4 943 15740



X nCT
X=NCT

y-NCT
YengT

I=ncT
I=DCT

3L

TABLE V.- CSM NAVIGATION UPDATES

(a)

Evasive maneuver

0Qes3
057414

01252
0163¢

01042
2625¢

7442¢
6261¢C

1194¢c .
07626

05447
3346z
0p13¢
01224

1.8403574+07

9,396661C*07

5,8P81136+07

*4,5378463+03

1.2713879+04

7.,3200214+03

4 16 47,56
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TABLE V.~ CSM NAVIGATION UPDATES - Continued

%

(b) MCC-1 maneuver

76614
51222

04527
25254

02262
26678

74543
50314

058067

2373¢

02632
3674¢

00317

21676

n6,74829154(7

2,5658233+08

1,4994058+08

=4,3387505+03

- 6,7042499+0n3

3,6806080+03

9 26 46,38
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TABLE V.- CSM NAVIGATION UPDATES - Continued

(¢) LOI-1 maneuver

X 7731¢C n8,3A41035+06
X 71371
\Z 00007 2,0739391+05
4 26731
4 77737 =8,6592552%05
z 71002
X-pCT 143p% 4,0633651+03
X~ReY 37034
y=nCT 2g954 5,2776469+03
Y-rcY 05322
I=nCT 11264 3,06838n2#03
ZeNCT 16069
T 03174 75 33 43447
b 1141°%
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TABLE V.- CSM NAVIGATION UPDATES - Continued

(d) LOI-2 maneuver

7747¢
65517

opléc
C303c

ogus2
Caedc

11l21
37¢0¢

14332
12421

05344
35232

0333¢
1325¢C

~5,195879C*06

3,0127422+08

1.,15866870+06

3,0152858+03

4,1595726+03

1.,7R851842+33

79 58 45,52



TABLE V.- (CSM NAVIGATION UPDATES - Continued

»

X=ncT
X=-0¢T

y=DCY
Y-DCT

I~nC7
Z~ngT

- —

Separation from IM

5,0934732+06

2,9R74Q074+06

1.33598419+06

2,8092391+03

=4,1730077+03

»1,6R5043C+03

98 23 15.62
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TABLE V.-  CSM NAVIGATION UPDATES - Concluded

NN €€ XK

X nCy
X=DCT

. y"DET
Y-DCT

FAdvIohl

- 2-DCY

(f) TEI maneuver

77442
40002

00044
0005¢

0oQ12 .
015014

02552
2430¢

o l6b46

27037

06366
33202

0s70%
1220C

"5.9666077*06

9,6763257+05

2.97009%2+05

8,8R54185%02

4,8640506%03

2,0446628+03

137 8 22:40
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TABLE VI.- LM NAVIGATION UPDATES

(a)

>

X=D0T
X=DQT

Y=-uQT
Y=00T

A JVIVE S
L-007

—

DOI maneuver

77506
42110

77613
74601

77714
51350

66632
43705

14370
26747
05020
13774

C4<4u7
12750

~4e9972561+uU6

=3e.12U4]68B+0ub

=~lesB96442+06

=3eUl73978+u3

e 0963831 +uJd

106509127+u3

99 &1 5H58ebuU
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TABLE VI.- LM NAVIGATION UPDATES - Continued

(b) Phasing

X V0320 545904285+06
= ¥ Cr-T.0u -

Yoo 1B e e 42536341 406

_ Y4 717760 ‘ -442082524+05
SRS A & 1Y < R

X=bOT S 14135 - =142523074+03
X=DOT 65565

Y-DOT 60615 449945052403

- Z-nOT Ce BT =E e 10228794053
. Z=bOT 47023

T 04241 1oL 34 20689
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TABLE VI.- LM NAVIGATION UPDATES - Continued

(¢) 1Insertion

X 00317  bebB876320+Ub
X 34615

Y 00077 1.7080111+00
Y 21454

Z 00036 801228364405
Z 07100 ‘

X=20T 04355 1.4646465+03
X=20T 26114

Y=20T o 50823 =4.9909998+03
Y=20T 45225

2=N0T 71575 -2.0518125+03
7=30T7 77547

T 04314  1ye 31 17.30

T 25404
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TABLE VI.- LM NAVIGATION UPDATES - Continued

(d) CSI maneuver

X 77512 ~heB712492+016
e D { 70125

Y 77614 =301 090074+06

Y - - 52254

Z 77714 =1e38263897+016

S T - 0 B - S5 2

X=00T7T . 68377 ... - ~S3e)-1722173+03

A=iDOT 53034

Y=-=DOT 14244

4e0426842+03
e Y mBOY e 3B RBT

ZmDQT L. U4753 1e6270494+003
L=DOT : 04226
T 04337 103 21 46.00
SRR A URURRPUTS | £ Y0 4. § S—— -
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TABLE VI.- LM NAVIGATION UPDATES - Continued

A

[ SR

A=J0T
Aw )y

YauuT
Y -v)() l‘

2=)0T7
A’.‘7)‘)]

I

(e)

CDH maneuver

Co265

10337 .

gnlées
3z’02

UN063
35612 - e

11356
31251

63426

BYQ T —r

727167
71473

U43e64
13740 - oo

104 19 42«40

HeB717576+0e

Je 1402653406
Lfé?57127*U6
JejUS7709+03
'?{U?€§7¥8*UJ

-ieb6456741+03
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TABLE VI.- IM NAVIGATION UPDATES ~ Concluded

(f) TPI maneuver

X 00043 9e6158129¢05
X 30704
Y 77465 “5.4347532+06
Y 71175
z 77654 -242458622+U6
Z 560}
X=0oT 57617 “5432149652+03
X=-00Y 56275
=007 75520 “7,6840547+02
y=-DoOT 7303
Z-00T 76566 “44161491916U2
Z=-00T7 62414
 § 04402 104 56 59.40

T O0s64
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TABLL, VIII.- FDAI ANGLES FOR LM MANEUVERS

Maneuver Roll Pitch Yaw
DOI 0.600 286.100 -0.
Phasing 0.600 264 .400 -0.
Insertion 180.000 242.100 360.000
CsI 0. 105.800 -0.
CDH 180.000 2.300 360.000
TPI 0.240 196.689 0.120
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TABLE XI.- MANEUVER PADS

(a) Evasive maneuver

P30 MANEUVER

SET STARS

R
P

ALIGN ___

ALIGN . __ ___

Y

ALIGN —

ULLAGE No ullage

N

PURPOSE
PROP/GUID

WT N47

Prrim N48

YIRIM

+l+ ! +1+ ]+ O |

ool ©

HRS  GETI

MIN N33
SEC

+

+

o

AVy N8I
AV,
AV,

HORIZON/WINDOW __

X IX|Xlo|lolojo|olololol=|wv

wi N rir|lolo]x@lololo]x a
viiwvl el olwiuv v ol olv e

O | & HI O] Ol |0y f Flw] o =

< © ™

+ | XXX} +

o

+

—
O

A N44
p (DMT)

I

[
\O

AVT
BT
\@

OTHER

w| i Xlo|Xiojr

IO | ~lu]|w ||+

SXTS
SFT
TRN

XXX+ + [ X[x|x{+

BSS
SPA
SXP

OXIXiIX{olmp|X]olX]o

LAT Né1
LONG

RTGO EMS
V10

GET 0.05G
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TABLE XI.- MANEUVER PADS - Continued

(b) McC-1
P30 MANEUVER
PURPOSE
“SET STARS sl el s/c| &| v|PROP/GUID
ol b|5; 7| 5].6|WI N47
R aLioN ~[FTolo ol o] 2 Prem N8
PoalioN . |rlojo]9 ¢ 31 Y1RiIM
Y ALIGN._ . |tloJojo] o] 9|HRS" GETI
+10]o]0! 3| 8/ MIN N33
0|4} 6} 3] 8]|SEC
ULLAGE _No ullage ol ol u]| 2l o] ®Vx N8
lolol 1] o) 512Vy
Jolol3lelo|®Vz
X{x|x|{ojfo|l7|R
X| X|Xi ol 9l 2]P
XIX{X| o] 1]1tY
M | |[Ha Nad
-[ o] of of 5§ 1|Hp (DmT)
+1 ool 5f 74 0|AVvVT
HO IZON/WINDOW __ X | X|X] oy o] 8]BT
| X | 0] 0] 5] 349]avC
X X|X|X| 1] 6] SXTS
+| 0| 9] 94 5] 0} SFT
+1 21 4 6/ 0| O} TRN
XXX BSS
XX SPA
XXX SXP
OTHER 0 AT NGB
) LONG
M RTGO EMS
b V10
L { GET 0.05G
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TABLE XI.- MANEUVER PADS - Continued

(e)

LoI-1

P30 MANEUVER

SET STARS

R
P
Y

ALIG

ULLAG

N __

E No ullage

ALIGN _ _ ___
ALIGN —

[

N

PURPOSE
PROP/GUID

\O

=

no

WT N47

Prrim N48

YIRIM

=N olNeN Nolile]

A

[l SRR 3 Skl (VN BN}

HRS  GETI

MIN N33
SEC

|

I'\)\J'I\O-l'—"oooof\)m

AVy N8l

HORIZON/WINDOW __

N OO |&HF IO ] iyl o] o] =2

+ X | XX

A N44
p (DMT)

I I

X

n

AVT
BT
AVC

Hipnp| VIO H W

OTHER

ONX\]O\N\J’!\](MT\)WOO}F—’WOOOO

OmmmOﬂmH<FNWHNm

SXTS
SFT
TRN

X| O Dx|CIx|C|OHIx| x|x

XIXIX+] + XX X|+] 4+

BSS
SPA
SXP

ofxXIx|x| V|l Mix

LAT N6t

LONG

RTGO EMS
Vvio

GET 0.05G
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TABLE XI.- MANEUVER PADS - Continued

(a)

LOI-2

P30 MANEUVER

SET STARS

PURPOSE
PROP/GUID

WT N47

R ALIGN __
PUALIGN

Prrim N48

YIRIM

Y ALIGN

+| + |+

o|lo|lojo] x|n

RN ol ojoN| 3=

HRS  GETI

MIN N33
SEC

ULLAGE _° auad

20 second

+

AVX
AVY

N81

+IXIxI X+

HORIZON/WINDOW _

o [ Xtwlojwluiv]lolv|iolololw W@ olo|+~] oo

O I PODIOIFHF ]| O |HFIO |[O | Ol iwv H| ooy 1 o

olo|viw|l sjlulivloa|lo oo |lo|lo iun

Xluvl il Xlrlolo]l X | XIX]ojo |+

><><I><++><><><++

oiX|X|X]ol olx|{olx|olo|lojX|X|{X{|jolo |o|o|lololojo] o]

OTHER

LAT
LONG

RTGO EMS
Vio

GET 0.05G
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TABLE XI.- MANEUVER PADS - Continued

(e) Separation from LM

P30 MANEUVER

SET STARS R

R ALIGN
P

Y

ALIGN . = ___
ALIGN __ .

ULLAGE

65]

[N

N
@

PURPOSE
PROP/GUID

WT N47

PrRim N48

YTRIM

HRS  GETI

MIN N33
SEC

RCS only

+

+

AV
AV
AV

N81

N < X

HORIZON/WINDOW __

< W X

+iIX|IxXIX]|+

A N44
p (DMT)

I T

olvmianlolrlwlololo Ol ol oy ol ™

O

Nfolvfw{iolo{o Il |O O oW O] O O o &

AVT
BT
AVC

N |

OTHER

ol X1 o

ololan vl aoalvnwlvioclols{Ow oo VW] Ol Ol =

SXTS
SFT
TRN

XlnlwmIX|lolX|olololX|X|X]|olo|lo|rlojolo|o]

NXIXIX|+| + | XIxXI X+ +

BSS
SPA
SXP

OIX|X|Xl~|vIX]lolX!lolojlolX|X|Xilolojoloiololojolal a

LAT Nél
LONG

RTGO EMS
V10

GET 0.05G
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TABLE XI.- MANEUVER PADS - Continued

(f) DOI

P30 LM MANEUVER

| p| of 1 PURPOSE
*1010] 100} o] 9]9|Hr N33
+10]0}0 +lololo] 3] 3| min TG
+ o] 71 1T lal 5] 8l 8] o) sec
— O e e T I I T N2 N81
I U I B KA 4 LOCAL
| ] -] ojojojo]3]avz VERT
* ) l +1 0 o] 7T/ 1§ 1} aVR
XX XkA'MTJi“ X XA’X O‘? 2] 71 BT
X Ix x| T T Ix{x|x]o}]o]1i]r FOAL
xIxIx || {xIxgx ]2 86 e INER
b oporop Tt Ih AavX AGS NB6
| L +o!oooc§’A\,Y AGS
RENE |-l olojolil o] avz Acs
/.% X WJ, LA,A 1 X] 0] 2| T} COAS (2 axis)
T o] Az
RAREA T =] 2 sl v &
REMARKS:

Ullage: 2 quad, 8 sec
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TABLE XI.- MANEUVER PADS - Continued

(g) Phasing

P30 LM MANEUVER

P{ H| Al S| I| N| G| PURPOSE
+1010 +10(0| 1y ol O] HR N33
+107040 olofo] 4 6} MIN TIG
+10 +1o] 2l o} 9| o} stC

’ +1 0ol 1| 7] o} 4} Avx N81

| +{ 0] Of O 0l O] avy LOCAL

| -{ 0] o] 9] 5]6|avz VERT
+ LoL+]0] 1] 9] 5] %] avr
X|X|x| 3 X|x|X 1034287
X [X|X XIX|X1|{ojol1|R FDAI
X [ XX X|XIxXi26fLlp INER

Lop+jol 1] 1y 2] 0] avx AGS N86

| +{ 0l 0} 01 0| O AVY AGS

. I -Joloy9l2] 7| avz AGS
X[ XX XXX N| Al COAS
X [ X XX AZ
X | X XX | EL
REMARKS:

Ullage: 2 quad, 8 sec
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TABLE XI.- MANEUVER PADS - Continued

(n) Insertion

P30 LM MANEUVER

inlslelrie]]o|n] PureosE
+1010 +10)10f1|0[2]HR N33
+lololo 1+lololo|u]s]lmin TIG
ol | +lol1]7]8o] sec
L [ -1011}]8i9}2] avX N8l
1T +lolololo]l1] avy LOCAL
117 T-]ojol8]3lo] avz VERT
+ T T+ ol 2ol rlo] avr
x|x x| ¢ | [x]xjxjopafs]oer
X [ X X ! X|X|X11]|8|0}R FDAI
X | X | x Lo Ixxix]olele]e INER
| -lolx]e]8]2] avx Acs Nss
LD e]etole]o 1] avy acs
L [ -]olojsle]1] avz AGS
X [ x x| | ¢ |xlxix| |v]a]coes
X 1% I ] Az
L e | le
REMARKS:

Ullage: 2 quad, 4 sec
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TABLE XI.- MANEUVER PADS - Continued

CcsI

(1)

1S3

ﬁ
~ — r~—  —
= =z = = = =
w
[ [V -
o L - S x O<T = og <T b=
S8 R E | S= = s | £84
- © = = — ADn % % % a > oa>
Lt << =
z = > > >~ > > N = N
X =W = 9= = 2 s = > > == > >
T = »n|lT = ik Qlalg a < g a9 <g|la a <«
w 3"3w0 n .o O (n vivin o . A > X
— "! e .,.‘ e o - . ..,.‘G Y o o e d
<< o mio|jlo o' lo o|lojo o 0 |O . >< | >
a , = '
a. w. ..v. .. ﬂ.n 4 . N . . .fn 4 .. . 1|"|. .
= H. OV |H'Onin OoflAdAln © © m : > >
: :
— Cod e = ce e oo = EEIRIE - e
& o0 xjocio'n|o Ox|0lo:o m o . 0o|lo}>x'x
o o, 0 oo o0l Oo|lxlo o o Slo o ocjlo]>=:i=
g e IS . R b
+ .+ [+ F | +T_+ > 1> +
s . | L > > 9
T - o o o o o o @ @ |- =
Coa . . ' o > >< o
: ® S e : - b e S TR =
= i = . > < ..
e : : ; I T Rt -l oA
olO! oo . OO OO0 ©.O|C|Oofx>x|x vom
oo, cjoiolo|loio|x oicio c. ojolo|xix W
+.+»+ ++ i+ >< _ _ M _ X_X
CSI
¢ Y




(3)
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CDH

TABLE XI.- MANEUVER PADS - Continued

P33 CDH UPDATE

HGJ

+]0 0, +,0,0 1,0 k] HR N13
“ololor w0 00,3 2] TI
v0 . +0h éﬂ;h.z.o SEC
L . _:0;0»_0_»'9.5 AVX N81
Joo o, [#]o 0 o o o aw Lot
0 Loj*joo 0 3,0} Az
X X X X X 0 0 29 pLM FDAI
0 . |-lo 0 0 0 Bl avx Ass  N86
1o o . [*|o o 0 o of avw ass
1o o o [*]o o © 3,3| avz pes
ONBOARD LOG
- joo . |lo o o | VX pges N
0 0 ; 00 . | avy LocAL
oo ", | Joo o vz Y
0 0 . 00 LAV cuarts N8
X X X X X X X X X X X X LOCAL
Joo [ ]oo C | sz VERT
REMARKS :

CDH
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TABLE XI.- MANEUVER PADS - Continued

TPI

(k)

Idl

o)) [o)]
D~ — [3¥] < o o w
o™ < w0 [y]
= 2 = = =z _ 4 = =
-~ o = S
o = SEl |z=|d g e
- a. [ "] 48] [72] = U
- a — = =
a - RE R T <3 | £7S
NN N o- L
el R
Q. |~
x > Nl = == < 4 D < 2 Dl g D
x & Q= ===35 S s dg
T = nl < 9 d i algxlu € olm w & Olw o oo
N, ofmid mjo|lo ~|a o A d o . >
ud S emenand e @@ o o - SR IR [} L] Q. L »: r's o e ®
2 |looix|laioliA|lxloion|d anjxloiola (8] ¢ 3
a el J e et BEE RS Y X ee | . i
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= |oo nlooiolo|xx|m H|o o O Slo o ololx|o
e G B e N N BN B i a|
« |©CiPi9lcioc o|o|xix{o o]0 90> Flo o olo|x|o
- N A .
o+ + 1+ +~+__+X,.X+__+_+__X _ _ >< b
' ‘ “ i : ! ” : | >< «
e o o o o ' R S o o o ® ° 1%
1 ! ; ¢ : : > 3
— i @ e b ‘ s : LX) N o'
o oo , ; P i > =
B . L i . J R
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ool ; O >, > ‘ oo o © o ojeix ol v
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o oo : . O | © Ol O Ofsx O o Oolo|x|@ MRM
. — ’ p— T
+o+ o+ _ _ + | = +j _ = M _ =< e~
TPI
1 . X
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TABLE XI.- MANEUVER PADS - Continued

(1)

TEI

P30 MANEUVER

SET STARS

A

PURPOSE
PROP/GUID

WT N47

R

ALIGN L
PoALiIGN

Prrim N48

YTRIM

YOALIGN .

H} S Of o

Mololojo|lon®

N o

=op wl v SOV R

H O N W] Moo=

HRS

MIN
SEC

GETI
N33

ULLAGE _2 duads

+

5.1

20 second

AVX
AVY
AVZ

N81

Xix|x|[e|¢|°lojolojo|lojw]™

Ol |+

i |lole |l

< © ™

XX x|t

N44
(DMT)

A
P

I T

HORIZON/WINDOW _

AVT
BT
avC

® ol ipiviEio|OH R |w o

ol vl r| = =invo

ool—’m\Ow]}—’

SXTS
SFT
TRN

XHP—‘xO\xO\OZXxx}—JOw

X X ||+ +[xX|Ix|xX|+]*

BSS
SPA
SXP

OTHER

olx|xlix| ™ olxlw xiw|o

LAT N61

LONG

RTGO EMS
V10

GET 0.05G
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TABLE XI.- MANEUVER PADS - Concluded

Lunar entry

(m)

LUNAR ENTRY

=3 |18 |2 3 N 2
o3 2 = ol Z Y ) g Q
O O 0ITVG o & 1x < = — — U
n 0w GGKK %ANAW COOnﬁKv wi e w
<|S © < Ol<! € gjo ST 3] > 28w >
& 51z ol e Fe gl L o s S 5l £ £l & &
<le a >0 a3 TSl ~E SE|8I s |2 2 2|l v Fld & » =
liolmidala|laldlo o lojalojclalo|jgidi{d || 0|00V olo!l< i< | &
o - A i -
< ojln]|jlomn|lmgldlo o | Aln|laloajmn]jalzl=z|=z|=2cjoljalrla|is|oi=m|= |5 |P
— oo vol 00— oo ——1-—elooioeioe o i
POl lOM wn NN O MOl NN O |O \4203&AAXNA b
AlxX|{x|Iximix|d o |x|vlo|aujvlnlolo|o x|lololololx NQX < | X
x| xIx[+[x|ojn [x[mo~n~lx oo XX XXX} | Ix|x)X|x
slxixixio x|t v Ix|+{ v |[+[+]|x|+]+]+]+]|x|x|xIx|x|x +m+mXXXX
)
— -
| .
B o
* o] o —e . *sjo 0t ® - 0160100100 ®
> >
x| x|x| [x = o olol = x X < | =
XXX X O x o X |O | o XXX | X|X|X XXX X
X[ X [X > X+ v+ + X+ + ]+ |+ X | XX | XXX} +]|+ X| XXX
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